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Advanc ing  Env i r onmen ta l  Hea l t h  fo r  D i sease  P reven t i on :
Pas t  E xpe r i ences  and  Fu tu re  P r i o r i t i e s
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Imp rov i ng  Vec to r  Con t ro l  and  Su r ve i l l ance
fo r  Ma la r ia  and  O the r  Vec to r- Bo rne  D i sease s

U S A I D  u s e s  a  w i d e  v a r i e t y  o f  c e n t r a l
a n d  b i l a t e r a l  p r o j e c t s ,  c o o p e r a t i v e
a g r e e m e n t s ,  a n d  i n t e r a g e n c y
a g r e e m e n t s  t o  i m p l e m e n t  i t s  m a l a r i a
p r o g r a m .  Wi t h i n  t h i s  b r o a d  c o n t e x t ,
U S A I D  h a s  t a s k e d  t h e  E n v i r o n m e n t a l
H e a l t h  P r o j e c t  ( E H P )  w i t h  t w o
s p e c i f i c  r o l e s :

 1 . Deve lop ,  eva lua te ,  and  p romote
the  e f fec t i ve  use  o f  vec to r  con t ro l
m e t h o d s ,  i n  t h e  c o n t e x t  o f
I n teg ra ted  Vec to r  Managemen t .

2 . Suppor t  improvemen ts  i n
su rve i l l ance ,  i nc l ud ing  t he
c o l l e c t i o n  a n d  u s e  o f  c a s e
repor t s ,  env i ronmenta l  and
demograph i c  da ta ,  and  o the r
i n fo rma t i on  t o  be t t e r  unde rs tand
d i s e a s e  d i s t r i b u t i o n  p a t t e r n s  a n d
s t r e n g t h e n  d i s e a s e  c o n t r o l
p rog rams .

T h i s  p a p e r  s u m m a r i z e s  l e s s o n s  l e a r n e d
t h r o u g h  w o r k  o n  t h e s e  t o p i c s  f r o m
1 9 9 9  t o  2 0 0 4 .  O v e r  t h i s  p e r i o d ,  E H P
h a s  p r o v i d e d  a s s i s t a n c e  t o  c o n t r o l
p r o g r a m s  f o r  m a l a r i a ,  v i s c e r a l
l e i s h m a n i a s i s  ( k a l a - a z a r ) ,  J a p a n e s e
e n c e p h a l i t i s ,  a n d  d e n g u e  f e v e r  i n
E r i t r e a ,  G h a n a ,  K e n y a ,  M a l a w i ,
M o z a m b i q u e ,  N e p a l ,  U g a n d a ,
Ta n z a n i a ,  a n d  Z a m b i a  a n d  i n  r e g i o n a l
i n i t i a t i v e s  i n  A f r i c a ,  L a t i n  A m e r i c a ,
a n d  S o u t h  A s i a .

I .  I n t e g r a t e d  Ve c t o r  M a n a g e m e n t

A .  Vec to r  Con t ro l  Op t i on s  f o r  Ma la r ia

The re  a r e  f ou r  me thods  fo r  con t ro l l i ng
t h e  a n o p h e l i n e  m o s q u i t o e s  t h a t  t r a n s m i t
m a l a r i a .  T h e  t w o  p r i n c i p a l  m e t h o d s  a r e

More  people  d ie  f rom malar ia  today than
40 years  ago. 1  Each year, malaria infects
f rom 300 to  500 mil l ion people  and causes
up to 2.5 mil l ion deaths,  most ly in young
chi ldren in  sub-Saharan Afr ica . 2  Malaria
morbidi ty  and mortal i ty  are  both r is ing in
Afr ica , 3  where they exact a large
economic  to l l  tha t  contr ibutes  to  the
cont inued impover ishment  and s low
growth of  many countr ies . 4

The  U.S .  Agency  fo r  In te rna t iona l
Deve lopment  (USAID)  i s  work ing  to
reduce  the  burden  o f  th i s  d i sease  by
he lp ing  coun t r i es  deve lop  the  capac i ty
to  p reven t  and  t rea t  mala r ia  more
effec t ive ly.  USAID works  c lose ly  wi th
the  Rol l  Back  Mala r ia  pa r tne rsh ip 5  at
the  g loba l ,  r eg iona l ,  and  count ry  l eve l s .
USAID a l so  p rov ides  l eadersh ip  fo r
o ther  g loba l  pa r tne rsh ips ,  inves t s  in  new
technolog ies  such  as  mala r ia  vacc ine
deve lopment ,  and  p rov ides  t echn ica l
ass i s t ance  to  he lp  coun t r i e s  inc rease
access  to  t echno log ies  fo r  mala r ia
preven t ion  and  e f fec t ive  t r ea tment . 6

1 /  Gue r in  PJ ,  P  O l l i a ro ,  F  Nos t en ,  P  Dru i l he ,  R
Laxmina rayan ,  F  B inka ,  WL Ki l ama ,  N  Fo rd ,
NJ  Whi t e .  Ma la r i a :  cu r r en t  s t a t u s  o f  con t ro l ,
d i agnos i s ,  t r e a tmen t ,  and  a  p roposed  agenda
f o r  r e s e a r c h  a n d  d e v e l o p m e n t .  L a n c e t  I n f e c t
D i s  2 0 0 2 ,  2 ( 9 ) : 5 6 4 - 7 3 .

2 /  WHO/UNICEF.  2003 .  The  Af r i c a  Ma la r i a
Repo r t  2003 .  WHO/CDS/MAL/2003 .

3/ Snow W, J Trape, K Marsh. The past,  present and
future of childhood malaria mortality in Africa.
Trends in Parasitology, 2001-17, 593-97.

4 /  S a c h s  J ,  P M a l a n e y.  T h e  e c o n o m i c  a n d  s o c i a l
bu rden  o f  ma la r i a .  Na tu re  2002 ;
415 (6872) :680 -85 .

5 /  See  h t tp : / / rbm.who . in t / cg i -b in / rbm/rbmpor ta l /
c u s t o m  f o r  m o r e  o n  t h e  R B M  P a r t n e r s h i p .

6 /  See  www.usa id .gov /our_work /g loba l_hea l th /
i d /ma lar ia  f o r  more  on  USAID ma la r i a
p rog rams .



i n s e c t i c i d e - t re a t e d  n e t s  a n d  o t h e r  m a t e r i a l s
( ITNs )  and  i n d o o r  s p r a y i n g  w i t h  a  r e s i d u a l
i n s e c t i c i d e  ( I R S ) .  T h e s e  m e t h o d s  k i l l  a d u l t
f e m a l e  m o s q u i t o e s  t h a t  a l i g h t  o n  t h e  t r e a t e d
s u r f a c e s .  I T N s  a n d  I R S  h a v e  b e e n  p r o v e n
e f f e c t i v e  i n  a  v a r i e t y  o f  e n v i r o n m e n t a l  a n d
ep idemio log ica l  s e t t i ngs .

T h e  t h i r d  m e t h o d  i s  e n v i ro n m e n t a l
m a n a g e m e n t ,  w h i c h  r e d u c e s  o r  e l i m i n a t e s  t h e
s m a l l  w a t e r  p o o l s  i n t o  w h i c h  f e m a l e
a n o p h e l i n e  m o s q u i t o e s  l a y  t h e i r  e g g s .  T h e
fou r th  i s  l a rv a l  c o n t ro l ,  w h i c h  e m p l o y s
chemica l  o r  b io log i ca l  pe s t i c ide s  app l i ed  t o
t h e  s u r f a c e  o f  a q u a t i c  h a b i t a t s  t o  k i l l  m o s q u i t o
l a r v a e ,  o r  s y n t h e t i c  i n s e c t - g r o w t h  r e g u l a t o r s
t o  p r even t  l a rvae  f rom deve lop ing  i n to  adu l t s .
T h e s e  m e t h o d s  s u p p r e s s  t h e  o v e r a l l  s i z e  o f
the  mosqu i to  popu la t i on .  A l though  such
m e t h o d s  h a v e  o c c a s i o n a l l y  b e e n  e f f e c t i v e
o v e r  l a r g e  r u r a l  a r e a s ,  t o d a y  t h e y  a r e  m o s t
a p p r o p r i a t e  i n  u r b a n  a n d  a r i d  a r e a s ,  w h e r e
t h e r e  a r e  r e l a t i v e l y  f e w  s u i t a b l e  h a b i t a t s  f o r
a n o p h e l i n e  l a r v a e .

T h e r e  a r e  a l s o  m a n y  p e r s o n a l  p r o t e c t i o n
m e a s u r e s  t h a t  i n d i v i d u a l s  a n d  h o u s e h o l d s  u s e .
S m o k e  f r o m  b i o m a s s  f i r e s ,  i n s e c t  c o i l s ,
r e p e l l a n t s ,  w i n d o w  s c r e e n s ,  a n d  i n s e c t i c i d e
s p r a y s  r e d u c e  e x p o s u r e  t o  i n f e c t i v e  b i t e s  f o r
t h e  p e o p l e  w h o  u s e  t h e m .  I n s e c t i c i d e - t r e a t e d
n e t s  p r o v i d e  p e r s o n a l  p r o t e c t i o n  f o r  t h e
i n d i v i d u a l s  w h o  s l e e p  u n d e r  t h e m ,  e v e n  w h e n
t h e  n u m b e r  o f  n e t s  b e i n g  u s e d  i n  t h e  a r e a  i s
t o o  l o w  t o  p r o d u c e  a  s i g n i f i c a n t  i m p a c t  o n  t h e
mosqui to  popu la t ion .

B .  Les sons  Lea rned

√ Lesson:  In tegra ted  Vector  Management
i s  now the  accep ted  techn ica l  f ramework
fo r  vec to r  con t ro l  p rograms fo r  ma lar ia
and o ther  vec to r -borne  d iseases .

The  Wor ld  Hea l t h  Organ i za t i on  (WHO)  w i l l
s o o n  i s s u e  a  G l o b a l  S t r a t e g i c  F r a m e w o r k  f o r
In t eg ra t ed  Vec to r  Managemen t  ( IVM) .  The
f r a m e w o r k  h a s  b e e n  d e v e l o p e d  i n  c o n s u l t a t i o n
w i t h  a  b r o a d  r a n g e  o f  e x p e r t s ,  i n c l u d i n g
pa r t i c i pan t s  f r om EHP.  The  documen t  w i l l  be
d i s s e m i n a t e d  w i d e l y  a n d  w i l l  s e r v e  a s  a n
e s s e n t i a l  p a r t  o f  W H O ’s  g u i d a n c e  f o r  p l a n n i n g
and  imp lemen t ing  vec to r  con t ro l  p rog rams .

In  t he  f r amework ,  I n t eg ra t ed  Vec to r
M a n a g e m e n t  i s  d e f i n e d  a s  “ a  p r o c e s s  f o r
m a n a g i n g  v e c t o r  p o p u l a t i o n s  t o  r e d u c e  o r
i n t e r r u p t  t r a n s m i s s i o n  o f  d i s e a s e .

“ C h a r a c t e r i s t i c s  o f  I V M  i n c l u d e :

• M e t h o d s  b a s e d  o n  k n o w l e d g e  o f  f a c t o r s
in f luenc ing  loca l  vec to r  b io logy,  d i sease
t ransmiss ion  and  morb id i ty

• Use  o f  a  r ange  o f  i n t e rven t ions ,  o f t en  i n
combina t ion  and  synerg i s t i ca l ly

• Col l abora t ion  wi th in  the  hea l th  sec to r  and
wi th  o the r  pub l i c  and  p r iva t e  s ec to r s  t ha t
impac t  on  vec to r s

• Engagement  wi th  loca l  communi t ies  and
o the r  s t akeho lde r s

• A pub l i c  hea l th  r egu la to ry  and  l eg i s t l a t ive
framework.” 7

In  an  IVM program,  severa l  vec to r  con t ro l
methods  may  be  used  fo r  the  same  d i sease ,  and
a  pa r t i cu la r  method  may  be  used  to  con t ro l
more  than  one  d i sease  s imul taneous ly.  For
example ,  in  Nepa l  dur ing  the  mala r ia
e rad ica t ion  p rogram f rom the  1950s  to  the
1970s ,  IRS used  fo r  mala r ia  a l so  he lped  con t ro l
ka la -azar,  which  i s  t r ansmi t t ed  by  sand  f l i e s .
The  inc idence  o f  ka la-azar  acce le ra ted  a f t e r
the  mala r ia  p rogram was  decen t ra l i zed  and
DDT use  was  d i scon t inued . 8

T h e r e  a r e  t h r e e  m o t i v a t i o n s  f o r  d e v e l o p i n g
and  p romo t ing  IVM.  F i r s t ,  many  coun t r i e s
inc lude  d ive r se  phys i ca l  env i ronmen t s  i n
w h i c h  s e v e r a l  o f  t h e  a v a i l a b l e  v e c t o r  c o n t r o l
m e t h o d s  m a y  b e  e f f e c t i v e .  F o r  e x a m p l e ,
Kenya  h a s  h i g h l a n d s ,  c o a s t a l  a r e a s ,  c i t i e s ,
a n d  s a v a n n a h .  I T N s  a n d  I R S  a r e  e f f e c t i v e  i n
a l l  o f  t h e s e  s e t t i n g s .  E n v i r o n m e n t a l
m a n a g e m e n t  a n d  l a r v a l  c o n t r o l  a r e  e f f e c t i v e
in  c i t i e s  and  po t en t i a l l y  i n  t he  h igh l ands  a s
w e l l .  I n  a  w e l l - r u n  I V M  p r o g r a m ,  p r o g r a m
s t a f f  a t  t h e  c e n t r a l  a n d  d i s t r i c t  l e v e l s  a r e  a b l e
t o  p l a n ,  i m p l e m e n t ,  a n d  m o n i t o r  s e v e r a l  t y p e s
o f  v e c t o r  c o n t r o l  o p e r a t i o n s  s i m u l t a n e o u s l y,

7 /  Wor ld  Heal th  Organiza t ion .   Globa l  St ra teg ic
Framework for  In tegra ted  Vector  Management .
2004.  WHO/CDS/CPE/PVC/2004.10.

8 /  H o u s t o n ,  R . ,  E v o l u t i o n  o f  a  P i l o t  S t r a t e g y  t o  I m p r o v e
the  Managemen t  o f  Ka l a - aza r  and  Ma la r i a  i n  Nepa l .
E H P A c t i v i t y  R e p o r t  1 3 1 .



s o  t h e y  c a n  u s e  e a c h  m e t h o d  w h e r e  a n d  w h e n
i t  i s  m o s t  l i k e l y  t o  b e  e f f e c t i v e .

A  s e c o n d  r e a s o n  f o r  a d o p t i n g  I V M  i s  t o
r e d u c e  t h e  u s e  o f  c h e m i c a l  p e s t i c i d e s .  M a n y
c o u n t r i e s  w a n t  t o  g r a d u a l l y  r e d u c e  t h e i r  u s e
o f  i n s e c t i c i d e s  e i t h e r  a s  a  m a t t e r  o f  g e n e r a l
e n v i r o n m e n t a l  p o l i c y  o r  t o  c o n t a i n  t h e  c o s t  o f
v e c t o r  c o n t r o l  p r o g r a m s .  I V M  c a n  h e l p
ach i eve  t h i s  goa l  by  exp lo r ing  and  expand ing
t h e  u s e  o f  n o n - c h e m i c a l  m e t h o d s .

F i n a l l y,  s i n c e  i n  m o s t  d e v e l o p i n g  c o u n t r i e s
o n l y  a  v e r y  s m a l l  c a d r e  o f  s t a f f  h a s
e x p e r t i s e  i n  m e d i c a l  e n t o m o l o g y  a n d  v e c t o r
c o n t r o l ,  i t  m a y  b e  m o r e  e f f i c i e n t  f o r  t h e m  t o
w o r k  a s  p a r t  o f  a  s i n g l e  u n i t  d e d i c a t e d  t o
v e c t o r  a n d  p e s t  c o n t r o l  ( i . e . ,  I V M )  t h a t
p r o v i d e s  s u p p o r t  t o  s e v e r a l  d i s e a s e  c o n t r o l
p r o g r a m s ,  r a t h e r  t h a n  a s s i g n i n g  t h e m
s e p a r a t e l y  t o  e a c h  o f  t h e  d i s e a s e  c o n t r o l
p r o g r a m s  o r  d e p a r t m e n t s .  T h i s  c a n  c r e a t e
g r e a t e r  o p p o r t u n i t i e s  f o r  l e v e r a g i n g
e x p e r i e n c e ,  s h a r i n g  e x p e r t i s e ,  a n d
c o o r d i n a t i n g  c o n t r o l  e f f o r t s  f o r  v a r i o u s
d i s e a s e  v e c t o r s .  I n  t h i s  c o n t e x t ,  a n  I V M
p r o g r a m  m i g h t  b e  m a n i f e s t e d  i n  t h e  f o r m  o f
v e c t o r  b i o l o g y  a n d  c o n t r o l  u n i t s  a t  t h e
c e n t r a l  a n d  d i s t r i c t  l e v e l s .

M u c h  o f  t h e  l e a d e r s h i p  f o r  a d o p t i n g  I V M  a s  a
f o r m a l  f r a m e w o r k  h a s  c o m e  f r o m  t h e  W H O
reg iona l  o f f i c e s  f o r  Af r i c a  (AFRO)  and  t he
E a s t e r n  M e d i t e r r a n e a n  ( E M R O ) ,  a n d  f r o m
W H O  h e a d q u a r t e r s ’  i n v o l v e m e n t  i n
nego t i a t i ons  o f  t he  S tockho lm Conven t ion  on
P e r s i s t e n t  O r g a n i c  P e s t i c i d e s . 9  USAID and
E H P  h a v e  p r o v i d e d  c o n s i s t e n t  a n d  s u b s t a n t i a l
suppor t  fo r  t h i s  i n i t i a t i ve  th rough  invo lvemen t
i n  t h e  I V M  P a r t n e r s h i p  f o r  A f r i c a ,  h e l p  t o
d e v e l o p  a  Ve c t o r  C o n t r o l  N e e d s  A s s e s s m e n t
p ro toco l ,  f i nanc i a l  suppo r t  f o r  mee t i ngs  o f  t he
A f r i c a n  N e t w o r k  f o r  Ve c t o r  R e s i s t a n c e
Moni to r ing ,  pa r t i c ipa t i on  on  t he  s t ee r ing
c o m m i t t e e  o f  a  W H O - U N E P  p r o j e c t  t o  s u p p o r t
t h e  d e v e l o p m e n t  o f  a l t e r n a t i v e  v e c t o r  c o n t r o l
s t r a t e g i e s  i n  s i x  A f r i c a n  c o u n t r i e s  t h a t
c u r r e n t l y  u s e  D D T,  p a r t i c i p a t i o n  i n  t h e  W H O
Info rma l  Consu l t a t i on  on  a  G loba l  S t r a t eg i c
F r a m e w o r k  f o r  I V M ,  a n d  o t h e r  a c t i v i t i e s .  T h i s
p a r t n e r s h i p  a n d  c o n s i s t e n t  e n g a g e m e n t  h a v e
b e e n  e s s e n t i a l  f o r  m a k i n g  p r o g r e s s  o n  I V M
pol i cy  and  implemen ta t ion .

√ Lesson:  Na t i ona l  ma la r i a  con t ro l
p rog rams  wan t  t o  make  g rea te r  use  o f  a l l
p roven  vec to r  con t ro l  me thods .

Insec t i c ide - t rea ted  ne t s  have  been  the
pr inc ipa l  vec tor  con t ro l  in te rven t ion  p romoted
and  used  under  the  Rol l  Back  Mala r ia
par tne rsh ip ,  and  demand  fo r  ITNs  has  g rown
quick ly  over  the  pas t  f ive  years .  Demand  fo r
us ing  the  o ther  in te rven t ions—indoor  spray ing ,
env i ronmenta l  management ,  and  l a rva l
con t ro l—has  a l so  g rown over  th i s  pe r iod .

E H P  h a s  p l a y e d  a  l e a d i n g  r o l e  i n  t h e
i n v e s t i g a t i o n  o f  e n v i r o n m e n t a l  m a n a g e m e n t
a n d  l a r v a l  c o n t r o l  m e t h o d s  a s  p a r t  o f  I V M  f o r
m a l a r i a  c o n t r o l .  I n  E r i t r e a ,  EHP  t e s t ed  t he
e f f i c a c y  o f  e n v i r o n m e n t a l l y - s a f e  b a c t e r i a l
l a r v i c i d e s  a n d  t h e n  d e s i g n e d  a n d  i m p l e m e n t e d
a  two-yea r  p i l o t  p rog ram to  deve lop  l oca l l y -
a p p r o p r i a t e  p r o t o c o l s  f o r  t h e  r o u t i n e ,
o p e r a t i o n a l  u s e  o f  l a r v a l  c o n t r o l . 10  In
Uganda ,  E H P  h a s  p r o v i d e d  t e c h n i c a l  s u p p o r t
t o  h e l p  l o c a l  g o v e r n m e n t  t e a m s  t e s t  t h e  u s e  o f
e n v i r o n m e n t a l  m a n a g e m e n t  a n d  l a r v a l  c o n t r o l
m e t h o d s  i n  K a m p a l a  a n d  J i n j a . 11  In both
c o u n t r i e s ,  i n i t i a l  e v i d e n c e  d e m o n s t r a t e s  t h a t
t h e  m e t h o d s  h a v e  r e d u c e d  m o s q u i t o
p o p u l a t i o n s  a n d  t h e  r a t e  o f  i n f e c t i v e  b i t e s  i n
h o u s e h o l d s  n e a r  t h e  c o n t r o l l e d  a r e a s .  L a r g e r
s t u d i e s  a n d  l o n g e r  p e r i o d s  a r e  n e e d e d  t o
d e t e r m i n e  w h e t h e r  t h e s e  c h a n g e s  w i l l  l e a d  t o
l o w e r  m a l a r i a  i n c i d e n c e .  E H P  i s  a l s o
s u p p o r t i n g  f i e l d  s t u d i e s  i n  D a r  e s  S a l a a m ,
Tanzan ia ,  and  K i l i f i ,  K e n y a ,  t o  e v a l u a t e  t h e
po t en t i a l  impac t  o f  l a rva l  con t ro l  me thods  i n
t w o  c o a s t a l  c i t i e s  i n  A f r i c a  a n d  i n  t h e
K a k a m e g a  D i s t r i c t  o f  K e n y a  t o  e v a l u a t e  t h e i r
p o t e n t i a l  u s e  i n  h i g h l a n d  a r e a s . 12  These
s t u d i e s  w i l l  c o n t i n u e  b e y o n d  t h e  e n d  o f  E H P.

9 /  S tockho lm  Conven t i on  on  Pe r s i s t en t  Organ i c
P e s t i c i d e s ,  e n t e r e d  i n t o  f o r c e  1 7  M a y  2 0 0 4 ;  s e e
ht tp : / /www.pops . in t

10 /  Novak ,  R . ,  and  J .  Sh i l i l u .  E r i t r e a :  A P i l o t  P rog ram to
Use  La rva l  Con t ro l   f o r  P r even t i ng  Ma la r i a .
A c t i v i t y  R e p o r t  ( f o r t h c o m i n g ) .

11 /  L indsay,  S .  and  T.  Egwang .  Uganda :  Reduc ing
urban  malar ia  us ing  envi ronmenta l  management
in  Kampala  and J in ja .  EHP Act iv i ty  Repor t
( for thcoming) .

1 2 /  F i l l i n g e r,  U . ,  S .  L i n d s a y,  A .  G i t h e k o ,  M .  K i a m a ,  a n d
G.  K i l l e en .  P i l o t  S tud i e s  o f  An t i -La rva l  Me thods  fo r
C o n t r o l l i n g  M a l a r i a  i n  A f r i c a .  E H P A c t i v i t y  R e p o r t
( fo r thcoming)



USAID’s  modes t  i nves tmen t s  i n  ope ra t i ona l
r e s e a r c h  o n  l a r v a l  c o n t r o l  m e t h o d s  h a v e
c a t a l y z e d  o t h e r,  l a rg e r  i n v e s t m e n t s  f o r
d e v e l o p i n g  a n d  d e m o n s t r a t i n g  t h e s e
t e c h n i q u e s .  T h e  U . S .  N a t i o n a l  I n s t i t u t e  o f
A l l e r g i e s  a n d  I n f e c t i o u s  D i s e a s e s  r e c e n t l y
a w a r d e d  t h r e e  l a r g e  g r a n t s  f o r  m u l t i - y e a r
s t u d i e s  o f  a n o p h e l i n e  l a r v a l  e c o l o g y  a n d
c o n t r o l  i n  A f r i c a .  T h e  p r i n c i p a l  i n v e s t i g a t o r s
f o r  t w o  o f  t h e  t h r e e  a w a r d s  a r e  k e y
con t r i bu to r s  t o  EHP’s  work ,  and  t he  t h i rd  ha s
h a d  a  k e y  r o l e  i n  m a l a r i a  t r a n s m i s s i o n  a n d
in t e rven t ion  s tud i e s  i n  K i sumu ,  funded  by
USAID and  imp lemen ted  by  t he  U .S .  Cen t e r s
f o r  D i s e a s e  C o n t r o l  a n d  P r e v e n t i o n .

Demand  fo r  expand ing  t he  u se  o f  i ndoo r
s p r a y i n g  ( I R S )  i s  r i s i n g  t h r o u g h o u t  A f r i c a  a n d
e l s e w h e r e .  F o r  e x a m p l e ,  Zambia  i s  u s i n g  a
l a rge  po r t i on  o f  i t s  G loba l  Fund  award  t o
e x p a n d  I R S  c o v e r a g e  i n  f i v e  k e y  c i t i e s ,  a n
e f fo r t  f o r  wh ich  EHP  i s  p rov id ing  t e chn i ca l
a s s i s t a n c e .  Mozambique  h a s  s o u g h t  f u n d s
f r o m  U S A I D  t o  e x p a n d  I R S  c o v e r a g e  i n  m a j o r
c i t i e s ,  a s  p a r t  o f  a  m a l a r i a  c o n t r o l  s u p p o r t
p r o j e c t  t h a t  E H P  h e l p e d  d e s i g n .  E r i t r e a  i s
u s ing  funds  f rom the  U .N .  Env i ronmen t
P r o g r a m  t o  r a t i o n a l i z e  i t s  u s e  o f  I R S  a n d ,  o v e r
t h e  l o n g  t e r m ,  r e d u c e  i t s  u s e  o f  D D T  a s  p a r t  o f
an  IVM p rog ram fo r  ma l a r i a .  I n  Kyrgyzs tan ,
WHO i s  u s ing  funds  p rov ided  by  USAID to
suppo r t  IRS  ope ra t i ons  fo r  ma l a r i a .

T h r e e  f a c t o r s  a r e  c o n t r i b u t i n g  t o  t h e  g r o w t h
i n  d e m a n d  f o r  I R S .  F i r s t ,  i t  h a s  b e e n  e f f e c t i v e
i n  r e d u c i n g  m a l a r i a  t r a n s m i s s i o n ,  c a s e s ,  a n d
d e a t h s  i n  o p e r a t i o n a l  c o n t r o l  p r o g r a m s
i m p l e m e n t e d  a t  s c a l e  i n  v a r i o u s  s e t t i n g s .
S e c o n d — a n d  p r o b a b l y  m o s t  i m p o r t a n t — t h e
Globa l  Fund  i s  p rov id ing  many  coun t r i e s  w i th
a c c e s s  t o  t h e  s u b s t a n t i a l  l e v e l  o f  f u n d i n g
requ i r ed  t o  pay  fo r  IRS  p rog rams .  F ina l l y,  t he
S t o c k h o l m  C o n v e n t i o n  o n  P e r s i s t e n t  O r g a n i c
P e s t i c i d e s  i n c l u d e s  a n  e x e m p t i o n  a l l o w i n g
s i g n a t o r i e s  t o  u s e  D D T  f o r  p u b l i c  h e a l t h
p u r p o s e s .  T h i s  r e c e n t  d e v e l o p m e n t ,  c o u p l e d
wi th  t he  l ong - s t and ing  po l i c i e s ,  gu idance ,  and
p r o g r a m s  f r o m  W H O  t o  s u p p o r t  t h e  j u d i c i o u s
u s e  o f  I R S ,  h a s  c a u s e d  p a r t i c i p a n t s  i n  t h e  R o l l
B a c k  M a l a r i a  p a r t n e r s h i p  t o  p r o v i d e  g r e a t e r
a n d  m o r e  o p e n  s u p p o r t  f o r  c o u n t r i e s  t h a t  w i s h
t o  e x p a n d  t h e  u s e  o f  I R S .

√ Lesson:  P ro fess iona l  t r a in ing  and
expe r i ence  i n  en tomo logy  and  vec to r
con t ro l  a re  c r i t i ca l  f o r  r unn ing  an
In teg ra ted  Vec to r  Managemen t  p rog ram
tha t  makes  app rop r i a t e  use  o f  a l l
ava i l ab le  con t ro l  me thods .

E H P  h a s  m a d e  i m p o r t a n t  c o n t r i b u t i o n s  t o  s t a f f
d e v e l o p m e n t  i n  E r i t r e a ,  Z a m b i a  and  Nepa l
and  to  t r a in ing  f i e ld  en tomology  s t a f f  i n
con junc t i on  w i th  t he  l a rva l  con t ro l  s t ud i e s  i n
Kenya  a n d  Tanzan ia .  B a s e d  o n  w o r k  d o n e  i n
t h e s e  s e t t i n g s ,  E H P  h a s  p r e p a r e d  t r a i n i n g
m a t e r i a l s  a n d  a p p r o a c h e s  f o r  b u i l d i n g  i n -
c o u n t r y  c a p a c i t y  t o  i m p l e m e n t  I V M  f o r
mala r ia  con t ro l ,  inc lud ing :

• Bui ld ing  f ie ld  and  labora tory  capac i ty  fo r
es sen t i a l  r e sea rch  and  su rve i l l ance

• Bui ld ing  opera t ional  capaci ty  for  malar ia
vec to r  con t ro l  i n t e rven t ions

• Bui ld ing  capac i ty  for  da ta  management ,
a n a l y s i s ,  a n d  u s e .

Howeve r,  t he  l a ck  o f  a  su f f i c i en t  number  o f
s k i l l e d ,  e x p e r i e n c e d  a n d  d e d i c a t e d  s t a f f  w i t h
a d e q u a t e  p r o g r a m  s u p p o r t  i s  t h e  m o s t
i m p o r t a n t  c o n s t r a i n t  f o r  s c a l i n g  u p  c o v e r a g e
w i t h  v e c t o r  c o n t r o l  i n t e r v e n t i o n s  i n  A f r i c a .

In  E r i t r e a ,  m u c h  o f  t h e  p o p u l a t i o n  h a s  b e e n
m o b i l i z e d  u n d e r  a r m s  f o r  t h e  l a s t  2 0  y e a r s ,
c r e a t i n g  a  g e n e r a t i o n  g a p  b e t w e e n  t h e  s e n i o r,
e x p e r i e n c e d  m a n a g e r s  a n d  t h e  y o u n g ,  n e w l y
t r a i n e d  a p p r e n t i c e s .  T h e  p r o g r a m  i s  e f f e c t i v e
a n d  s u c c e s s f u l ,  b u t  o p e r a t e s  o n  a  v e r y  t h i n
m a r g i n  a t  c o n s t a n t  r i s k  o f  l o s i n g  c r i t i c a l
e x p e r t i s e .  T h r o u g h  a  s e r i e s  o f  o p e r a t i o n a l
r e s e a r c h  s t u d i e s  a n d  i m p r o v e m e n t s  i n
s u r v e i l l a n c e ,  f i e l d  s t a f f  h a v e  b e e n  t r a i n e d  i n
b a s i c  e n t o m o l o g i c a l  m e t h o d s  a n d  l a r v a l
c o n t r o l  t e c h n i q u e s .  E H P  h a s  a l s o  c o n t r i b u t e d
to  t he  t r a i n ing  and  improved  supe rv i s i on  o f  a
n e w  c a d r e  o f  E n v i r o n m e n t a l  H e a l t h
Te c h n i c i a n s .  D e s p i t e  t h e s e  a d v a n c e s ,
p rog ram s t a f f i ng  r ema ins  t h in .  The  r ecen t
d e a t h  o f  a  z o n a l  p r o g r a m  m a n a g e r  h a s
compromised  t he  con t inu i t y  and  i n t eg r i t y  o f
m a l a r i a  c o n t r o l  a c t i v i t i e s  i n  t h a t  z o n e .

In  Zambia ,  f r e q u e n t  t u r n o v e r  a m o n g  t h e
c e n t r a l  m a l a r i a  p r o g r a m  s t a f f  a n d  m u l t i p l e



o t h e r  d u t i e s  h a s  h a m p e r e d  t h e i r  a b i l i t y  t o
p r o v i d e  t e c h n i c a l  s u p p o r t  t o  t h e  d i s t r i c t s  f o r
p lann ing  and  implementa t ion  o f  Globa l  Fund
r e s o u r c e s  f o r  e x p a n d i n g  t h e  u s e  o f  I R S .
M o r e o v e r,  a t  t h e  d i s t r i c t  l e v e l ,  t h e  l a c k  o f
d e d i c a t e d  t r a i n e d  s t a f f  a n d  v e h i c l e s  l e d  t o
p rob lems  wi th  supp l i e s  and  log i s t i c s ,
r e p o r t i n g ,  q u a l i t y  o f  s p r a y  o p e r a t i o n s  a n d  s a f e
h a n d l i n g  o f  p e s t i c i d e s .  E x p e r i e n c e d  s t a f f
we re  sp r ead  t oo  t h in  t o  p rov ide  e f f ec t i ve
o v e r s i g h t .  A l t h o u g h  t h e  p r o b l e m s  a r e  c l e a r
a n d  p r o g r a m  l e a d e r s  a r e  m o t i v a t e d ,  t h e
s h o r t a g e  o f  e x p e r i e n c e d  s t a f f  i s  a  f i n i t e
p r o b l e m  t h a t  c a n n o t  b e  o v e r c o m e  q u i c k l y.

Tra in ing ,  supe rv i s ion ,  and  s t a ff  r e t en t i on  w i l l
r ema in  c r i t i c a l  cha l l enges  fo r  improv ing
vec to r  con t ro l  f o r  some  t ime .  Ad  hoc ,
compe t i t i ve  e f fo r t s  by  va r i ous  i n s t i t u t i ons  t o
p rov ide  t r a in ing  in  ma la r i a  en tomology  and
v e c t o r  c o n t r o l  i n  A f r i c a  h a v e  n o t  s u b s t a n t i a l l y
i n c r e a s e d  t h e  a v a i l a b i l i t y  o f  s k i l l e d  s t a f f  a t
t h e  o p e r a t i o n a l  l e v e l  o f  m a l a r i a  c o n t r o l
p r o g r a m s .  A c o m p r e h e n s i v e  r e g i o n a l  s t r a t e g y
i s  n e e d e d  f o r  b u i l d i n g  c a p a c i t y  i n  I V M .

I I .  Su r ve i l lance

E H P  h a s  d e v o t e d  s u b s t a n t i a l  f u n d i n g  a n d
e f fo r t  t o  improv ing  su rve i l l ance  fo r  ma l a r i a  i n
Er i t r e a  and  s eve ra l  h igh -p r io r i t y  vec to r -bo rne
d i s e a s e s  i n  S o u t h  A s i a .   T h e  g e n e r a l  l e s s o n
f rom th i s  l a rge  body  o f  work  i s :

√ Lesson:  In  areas prone to  ep idemics of
malar ia  and other  vector -borne d iseases,
unders tand ing the  loca l  d is t r ibu t ion  o f  the
d isease and i ts  re la t ion  to  env i ronmenta l
and demograph ic  fac tors  w i l l  he lp  pub l ic
heal th  of f ic ia ls  improve the prevent ion
and cont ro l  ac t i v i t ies  they  d i rec t .

In  E r i t r e a ,  E H P  h e l p e d  t h e  m i n i s t r y  o f  h e a l t h
i m p r o v e  m a l a r i a  s u r v e i l l a n c e  b y  p e r f o r m i n g
e a c h  o f  t h e  f o l l o w i n g  s t e p s  a n d  a n a l y s e s :

• Suppor ted  the  des ign  and  implemen ta t ion  o f
a  na t iona l  mala r ia  p reva lence  survey

• Suppor ted  p lann ing  for  a  ne twork  of  mala r ia
sen t ine l  su rve i l l ance  s i t e s

• Di saggrega t ed  da t a  on  ma la r i a  ca se s  and
program in te rven t ions  by  week  and  repor t ing
fac i l i ty  fo r  the  pas t  s ix  years  to  make  more
de t a i l ed  ana ly se s  pos s ib l e

• Prepared  sof tware  to  he lp  zona l  malar ia
off icers  ext rac t  malar ia  data  rout inely  f rom
the  min is t ry ’s  hea l th  management
informat ion  sys tem

• Assembled  da t a  on  d ive r se  env i ronmen ta l
var iab les  ( ra in fa l l ,  so i l  type ,  vege ta t ion
index ,  e tc . )  tha t  might  be  usefu l  in  expla in ing
the  d is t r ibu t ion  of  malar ia

• Ana lyzed  da t a  f rom the  p reva l ence  su rvey  to
ident i fy  re la t ionsh ips  be tween  malar ia
p reva lence  and  po ten t i a l ly  r e l evan t
env i ronmenta l  va r i ab le s ,  and  used  r e su l t s
f rom the  ana lys i s  to  p repare  a  de ta i l ed  map
of  malar ia  s t ra t i f ica t ion in  Er i t rea

• Us e d  t h e  d i s a g g r e g a t e d  h i s t o r i c a l  d a t a  t o
iden t i fy  s i t e - spec i f i c  th resho lds  fo r  de f in ing
and de tec t ing  malar ia  ep idemics

• Used  ins igh t s  f rom the  p reced ing  work  to
prepare  a  manua l  on  ep idemic  de tec t ion ,
p repa redness  and  r e sponse  fo r  E r i t r ea ’s
Nat ional  Malar ia  Control  Program

• Analyzed h is tor ica l  c l imate  and ra infa l l
pa t t e rns  fo r  E r i t r ea  and  r e l a t ed  these  to
malar ia  inc idence  over  the  same per iod ,  to
prepare  ep idemic  fo recas t ing  mode ls  tha t  a re
spec i f ica l ly  ta i lored  to  the  severa l  c l imat ic
zones  o f  t he  coun t ry.

In  South  As ia ,  EHP worked  wi th  d i sease
con t ro l  o f f i c ia l s  in  Nepal ,  India ,  Bangladesh ,
and  Bhutan  t o  r each  agreements  on
s tandard iz ing  surve i l l ance  p ro toco l s  fo r
Japanese  encepha l i t i s ,  ka la- aza r,  and
res i s t ance  to  an t i -mala r ia l  d rugs .   Over  the
course  o f  f ive  years ,  EHP organ ized  f ive
reg iona l  mee t ings ,  severa l  b i l a te ra l  ( c ross -
border )  mee t ings  be tween  ad jo in ing  coun t r i es ,
deve loped  and  main ta ined  a  web-s i t e
(www.bb in .org ) ,  and  sus ta ined  ongoing
dia logue  and  co l labora t ion  wi th  o f f i c ia l s  o f  the
na t iona l  min i s t r i e s ,  the  Sou theas t  As ia
Regiona l  Of f ice  o f  WHO (SEARO) ,  and
var ious  un ivers i t i e s  and  resea rch  ins t i tu tes
tha t  a re  resources  wi th in  the  reg ion .   The  fou r
key  accompl i shments  f rom th i s  work  a re :

• A mul t i - coun t ry  agreement  to  s t andard ize  the
case  de f in i t i on ,  d i agnos t i c  p ro toco l s ,  and
repo r t i ng  conven t i ons  fo r  J apanese
encepha l i t i s



• A r eg iona l  ag reemen t  t o  u se  s t anda rd
p ro toco l s  f o r  eva lua t i ng  i n  v i vo  r e s i s t ance
to  an t i -malar ia  drugs

• The  f i r s t  coord ina ted  s tud ies  o f  an t i -mala r ia l
d rug  r e s i s t ance  in  ad jo in ing  d i s t r i c t s  o f
Wes t  Benga l  and  Nepa l

• A b i la te ra l  agreement  be tween  ad jo in ing
d i s t r i c t s  i n  Ind ia  and  Nepa l  t o  sha re
in format ion  on  inc idence ,  t r ends ,  and
in te rven t ions  fo r  ka la -azar,  and  to  coord ina te
bo th  the  t iming  and  con ten t  o f  pub l i c
in fo rma t ion  campa igns  on  bo th  s ides  o f  t he
border  to  ensure  the  maximum ef fec t  o f  the
kala-azar  campaign.

E H P  h a s  p r e p a r e d  a  s e t  o f  u s e f u l  g u i d e l i n e s
f o r  i m p r o v i n g  m a l a r i a  s u r v e i l l a n c e  i n  a r e a s  o f
o f  s e a s o n a l  a n d  l o w  t r a n s m i s s i o n  t h a t  a r e
e p i d e m i c - p r o n e . 1 3

Fu tu re  D i rec t ions

Look ing  fo rward ,  t he  fo l l owing  a r e  p r io r i t y
a c t i o n s  f o r  a d v a n c i n g  i n t e g r a t e d  v e c t o r
m a n a g e m e n t  a n d  m a l a r i a  s u r v e i l l a n c e :

Deve lop ing  and  f i e ld  tes t i ng  app roaches
fo r  engag ing  commun i t y  o rgan i za t i ons
in  an  e f f ec t i ve  pa r tne rsh ip  w i th  t he
opera t i ona l  and  regu la to ry  pe rsonne l  o f
governmen t  depar tmen ts  (hea l th  and
loca l  gove rnmen t )  t o  imp lemen t
env i ronmenta l  management  and  la rva l
con t ro l  i n t e r ven t i ons .

Deve lop ing  g rea te r  capac i t y  i n  ma la r i a
con t ro l  p rog rams  f o r  co l l e c t i ng ,
manag ing ,  and  ana l yz i ng  ma la r i a  case
repo r t s  and  env i ronmen ta l  da ta  tha t  a re
use fu l  f o r  p lann ing  ma la r i a  con t ro l
ope ra t i ons .

Organ i z ing  and  imp lemen t i ng  reg iona l
t r a i n i ng  p rog rams ,  p ro fess iona l
a s s o c i a t i o n s ,  a n d  t e c h n i c a l  a s s i s t a n c e
ne two rks  t ha t  can  ope ra te  ove r  t he  l ong
t e r m  t o  b u i l d  a n d  s u s t a i n  t h e  h u m a n
resou rce  capac i t y  needed  fo r  e f f ec t i ve
vec to r  con t ro l  p rog rams .

Key  Documen t s

A P i lo t  P rog ram to  Use  La rva l  Con t ro l   f o r  P r even t i ng
M a l a r i a .   A c t i v i t y  R e p o r t  ( f o r t h c o m i n g )

E v o l u t i o n  o f  a  P i l o t  S t r a t e g y  t o  I m p r o v e  t h e
M a n a g e m e n t  o f  K a l a - a z a r  a n d  M a l a r i a  i n  N e p a l .
A c t i v i t y  R e p o r t  1 3 1

Improv ing  Ma la r i a  Su rve i l l ance  i n  Areas  o f  Low and
S e a s o n a l  T r a n s m i s s i o n .   S t r a t e g i c  R e p o r t
( fo r thcoming)

P i l o t  S tud i e s  o f  An t i -La rva l  Me thods  fo r  Con t ro l l i ng
M a l a r i a  i n  A f r i c a .   A c t i v i t y  R e p o r t  ( f o r t h c o m i n g )

U g a n d a  F i n a l  R e p o r t .  A c t i v i t y  R e p o r t  ( f o r t h c o m i n g )

WHO Globa l  S t r a t eg i c  F r amework  fo r  I n t eg ra t ed  Vec to r
M a n a g e m e n t .  A c t i v i t y  R e p o r t  ( f o r t h c o m i n g )

13 /  Graves ,  P.  Improv ing  Ma la r i a  Su rve i l l ance  i n  Area s
o f  L o w  a n d  S e a s o n a l  T r a n s m i s s i o n .   E H P  S t r a t e g i c
Repo r t  ( f o r t hcoming ) .


